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Abstract of EP1 153775 

A suspension system includes a stabilizer bar 
having an integral ball link directly formed as 
each end of the stabilizer bar. Because the ball 
link is integral to the stabilizer bar, there are no 
bolts, nuts or other fasteners that limit the 
articulation of the end link relative to the stabilizer 
bar. The present invention thereby provides 
greater end link articulation and improved 
suspension system performance. 
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(54) Stabilizer bar with integral end links for a vehicle suspension system 



(57) A suspension system includes a stabilizer bar 
having an integral ball link directly formed as each end 
of the stabilizer bar. Because the ball link is integral to 
the stabilizer bar, there are no bolts, nuts or other fas- 



teners that limit the articulation of the end link relative 
to the stabilizer bar. The present invention thereby pro- 
vides greater end link articulation and improved suspen- 
sion system performance. 
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Description 

[0001] The present invention relates to a suspension 
system for a vehicle, and more specifically to a stabilizer 
bar having an integral bail link. 5 
[0002] Vehicles are commonly equipped with inde- 
pendent suspension systems for absorbing road shock 
and other vibrations while providing a smooth and com- 
fortable ride for the vehicle occupants. In suspension 
systems of this type, a stabilizer bar is often used to in- 
crease the roll rigidity and improve the steering stability 
of the vehicle. 

[0003] Typically, the stabilizer bar is a rod-shaped 
member oriented to extend laterally across the vehicle 
and an arm segment extending longitudinally at each 
end of the central segment. The central segment of the 
stabilizer bar is supported for rotation about its own lon- 
gitudinal axis by one or more mounting brackets which 
are fixed to the vehicle body or frame. The distal end of 
each arm segment is coupled to a control arm of the 
suspension system by an end link. 
[0004] When the vehicle is subjected to a lateral roll- 
ing force such as, for example, while the vehicle nego- 
tiates a turn, the arm segments pivot in opposite direc- 
tions with respect to the longitudinal axis of the central 
segment. As a result, torsional reaction forces are gen- 
erated which act through the arm segments to urge the 
control arms to move toward their normal position. Thus, 
the vehicle body will be prevented from excessive rolling 
or leaning to either side by the torsional resistance pro- 
duced by the stabilizer bar. 

[0005] As noted, each end of the stabilizer bar is typ- 
ically attached to a corresponding control arm by an end 
link. One type of known stabilizer bar end link includes 
a connector at each end extending at right angles to the 
longitudinal axis of the link itself. The connectors attach 
to corresponding ball studs on the stabilizer bar and a 
vehicle frame component. Ball studs are preferred as 
they permit a rather large area of movement. 
[0006] The area of movement provided by the ball link 
is definable as a conical area. The ball studs are com- 
monly manufactured as one-piece units which are at- 
tached to the stabilizer bar and vehicle frame by a fas- 
tener such as a bolt. However, these fasteners can in- 
terfere with movement of the connectors and reduce 
end link articulation thereby reducing the conical area. 
Disadvantageously, this reduced end link articulation 
limits the overall suspension system articulation. Fur- 
ther, because the ball studs are typically manufactured 
independently and are fastened to the stabilizer bar, 
multiple machine operations are necessary and sub- 
stantial weight is added to the suspension system. 
[0007] The suspension system according to the 
present invention provides a stabilizer bar having an in- 
tegral ball link directly formed as each end of the stabi- 
lizer bar. Because the ball link is integral to the stabilizer 
bar, there are no bolts, nuts or other fasteners that limit 
the articulation of the end link relative to the stabilizer 



bar. The present invention thereby provides greater end 
link articulation and improved suspension system per- 
formance. 

[0008] The various features and advantages of this in- 
vention will become apparent to those skilled in the art 
from the following detailed description of the currently 
preferred embodiment. The drawings that accompany 
the detailed description can be briefly described as fol- 
lows: 

Figure 1 is a general phantom view of a vehicle il- 
lustrating a suspension system; 

Figure 2 is an expanded view of a stabilizer bar hav- 
ing an integral ball link according to the present in- 
vention; 

Figure 3A is an expanded view of the stabilizer bar 

of Figure 2 attached to an end link; 

and 

Figure 3B shows one feature of the Figure 3A con- 
struction. 

[0009] Figure 1 illustrates a schematic perspective 
view of a vehicle suspension system 1 0. In the disclosed 
embodiment, a double transverse link suspension sys- 
tem is illustrated wherein two vehicle wheels 12, are 
each articulatably connected to a vehicle chassis (sche- 
matically indicated at 14) by transverse links 16. A sta- 
bilizer bar 1 8 is movably supported at a mounting brack- 
et 20 from the vehicle chassis 14 in a conventional man- 
ner. The stabilizer bar 18 includes two arms 22 extend- 
ing substantially lengthwise of the vehicle. The arms 22 
are articulatably joined to the lower transverse link 16 
on each side by an end link 24. 
[0010] Referring to Figure 2, a top view of the stabi- 
lizer bar 18 according to the present invention is illus- 
trated. The stabilizer bar 18 includes a ball link 26 di- 
rectly formed as each end 28 of the stabilizer bar 18, 
The stabilizer bar 1 8 is supported by a mounting bracket 
20 to the vehicle chassis 14. Although, only one half of 
the stabilizer bar is illustrated, it should be understood 
that both ends of the stabilizer bar include the ball link 
26. The ball link 26 is preferably manufactured integral 
to the stabilizer bar by such methods as machining, ro- 
tary swaging, rotary forming or the like. The ball link 26 
may also be separately manufactured and attached to 
the stabilizer bar 18 by friction welding, complimentary 
threads, or the like. Stated another way, the area 29 in- 
ward of ball is of a smaller outer diameter than the ball 
26 throughout the length of bar 18 which could interfere 
with its mounting structure. 

[0011] Figure 3A, illustrates the stabilizer bar 18 at- 
tached to the end link 24 by a connector 30. Because 
the ball link 26 is integral to the stabilizer bar 1 8, an inner 
area 29 is formed. The inner area 29 is devoid of bolts, 
nuts or other fasteners that would otherwise interfere 
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with connector 30 and limit articulation of the end link 
24 relative to the stabilizer bar 18. 
[0012] As shown in Figure 3B, the bar 18 and ball 26 
are movable within connector 30. The inner area 29 is 
smaller than ball 26 such that the bar 1 8 can move freely 
within connector 30. It should be understood that inner 
area 29 can have a diameter greater or less than said 
stabilizer bar 18, as long as it does not interfere with 
articulation of the connector 30 and ball 26. The present 
invention thereby provides greater end link 24 articula- 
tion and improved suspension system performance. 
[0013] The foregoing description is exemplary rather 
than defined by the limitations within. Many modifica- 
tions and variations of the present invention are possible 
in light of the above teachings. The preferred embodi- 
ments of this invention have been disclosed, however, 
one of ordinary skill in the art would recognize that cer- 
tain modifications would come within the scope of this 
invention. It is, therefore, to be understood that within 
the scope of the appended claims, the invention may be 
practiced otherwise than as specifically described. For 
that reason the following claims should be studied to de- 
termine the true scope and content of this invention. 



Claims 

1. A suspension system for a vehicle (10) comprising: 
a suspension member (16); an end link (24) attach- 
able to said suspension member, said end link hav- 
ing a ball socket (30); and a stabiliser bar (18) hav- 
ing a ball link (26) fittable into said ball socket, said 
ball link being integrally formed as an end of said 
stabiliser bar, said stabiliser bar defining an inner 
area (29) adjacent said ball link for unobstructed ar- 
ticulation of said ball socket. 

2. The suspension system as recited in Claim 1, 
wherein said inner area is devoid of fasteners be- 
tween said ball link and said stabiliser bar. 

3. The suspension system as recited in Claim 1 or 
Claim 2, wherein said ball link is machined on to 
said end stabiliser bar. 

4. The suspension system as recited in Claim 1 or 
Claim 2, wherein said ball link is rotary swaged on 
to said end of said stabiliser bar. 

5. The suspension system as recited in Claim 1 or 
Claim 2, wherein said ball link is rotary formed on 
to said end of said stabiliser bar. 

6. A method of increasing articulation of a vehicle sus- 
pension system (10) having a stabiliser bar (1 8) and 
an end link (24) comprising the steps of: 

(i) integrally forming an inner area between an 



end of said stabiliser bar and a male link; and 
(ii) fitting said male link into a female socket at- 
tached to an end link such that said end link is 
articulatable within said inner area. 

5 

7. A method as recited in Claim 6, wherein said step 
(i) includes forming said male link as a ball link (26). 



10 



15 



20 



25 



30 



35 



40 



45 



50 



EP1 153 775 A1 




EP 1 153 775 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 30 4093 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with Indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lntCI.7) 



WO 98 19873 A (MUHR & BENDER ;MUHR THOMAS 
(DE); SCHARIOTH RUEDIGER (DE)) 
14 Hay 1998 (1998-05-14) 
* the whole document * 



US 5 954 353 A (KINCAID JEFFREY L 
21 September 1999 (1999-09-21) 
* abstract; figures 1-3 * 



ET AL) 



US 3 033 587 A (PERISH, P.W.) 

8 May 1962 (1962-05-08) 

* column 4, line 9 - line 24; figures 4,5 



DE 44 43 809 A (FICHTEL & SACHS AG) 
4 April 1996 (1996-04-04) 

* figures 1,3 * 

PATENT ABSTRACTS OF JAPAN 

vol. 013, no. 465 (M-882), 

20 October 1989 (1989-10-20) 

& JP 01 182109 A (NHK SPRING CO LTD), 

20 July 1989 (1989-07-20) 

* abstract; figures 1,6,10 * 

PATENT ABSTRACTS OF JAPAN 

vol. 013, no. 258 (M-838), 

15 June 1989 (1989-06-15) 

& JP 01 062243 A (SANWA KINZ0KU K0GY0 KK), 

8 March 1989 (1989-03-08) 

* abstract; figures 1,2 * 

GB 1 387 650 A (PERRIER J) 
19 March 1975 (1975-03-19) 

* page 1, line 24 - line 38; figures * 

-/-- 



The present search report has been drawn up for all claims 



1,6,7 

2-5 

1,6,7 

2-5 

1-3,5-7 



1-3,5 



1-7 



B60G21/055 
B60G7/00 
F16C 11/06 
B21K1/44 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.7) 



B60G 
621K 
F16C 
B62D 



Ftase ot search 

THE HAGUE 



Cats £>( common ot I he sodroh 



16 August 2001 



Exnmmei 

Tsitsilonis, L 



CATEGORY OF CfTED DOCUMENTS 

X : particularly relevant it taken alone 

Y : particularly relevant it combined with another 

document of the same category 
A : lechnotogical background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on. or 

after the filing date 
D : document cited in the application 
I : document cited for other reasons 

& : member ol the same patent family, corresponding 
document 



EP 1 153 775 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 30 4093 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with Indication, where appropriate, 
ol relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.7) 



PATENT ABSTRACTS OF JAPAN 
vol. 1997, no. 11, 
28 November 1997 (1997-11-28) 
& JP 09 177762 A (RHYTHM CORP), 
11 July 1997 (1997-07-11) 

* abstract * 

US 3 740 986 A (SCHMID L) 
26 June 1973 (1973-06-26) 

* abstract; figures 1-3,12-16 * 

PATENT ABSTRACTS OF JAPAN 
vol. 018, no. 289 (M-1614), 
2 June 1994 (1994-06-02) 
& JP 06 055237 A (RHYTHM CORP), 

I March 1994 (1994-03-01) 

* abstract * 

PATENT ABSTRACTS OF JAPAN 
vol. 012, no. 294 (M-730), 

II August 1988 (1988-08-11) 

& JP 63 072447 A (MUSASHI SEIMITSU IND CO 
LTD; OTHERS: 02), 2 April 1988 (1988-04-02) 

* abstract; figures * 

EP 0 775 603 A (TRW FAHRWERKSYST GMBH & 
CO) 28 May 1997 (1997-05-28) 



4,5 



1,2,5-7 



4,5 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.7) 



The present search report has been drawn up for all claims 



Place of search 

THE HAGUE 



Date ol comofolion ot the search 



16 August 2001 



Tsitsilonls, L 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant iJ taken alone 

Y : particularly relevant tt combined with another 

document ol the same category 
A : technological background 
O : non -written disclosure 
P : intermediate document 



T theory or principle underlying the invention 
E : earlier patent document, but published on. or 

after the UK ng date 
D : document cited in the application 
L : document cited Cor other reasons 

& : member of the same patent family, corresponding 
document 



EP 1 153 775 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 01 30 4093 



This annex lists the patent family membersrelating to the patent documents cited in the above-mentioned European search report 
The members are as contained in the European Patent Oflice EDP file on 

The European Patent Office is in no way liable tor these particulars which are merely given lor the purpose of inlormation. 

16-08-2001 



Patent documeni 




Publication 




Patent family 




Publication 


cited in search report 


date 




member(s) 




date 


WO 9819873 


A 


14-(Jb-1998 


DE 


19645132 


A 


07-05-1998 








A 1 1 

AU 


6089998 


A 


29-05-1998 


US 5954353 


A 


21-09-1999 


BR 


9900766 


A 


21-12-1999 








DE 


19903562 


A 


12-08-1999 








US 


6007080 


A 


28-12-1999 


US 3033587 


A 


08-05-1962 


NONE 








DE 4443809 


A 


04-04-1990 


NONE 








JP 01182109 


A 


or\ r.~7 inon 


NONE 








JP 01062243 


A 


Uo-Qo-1989 


NONE 








GB 1387650 


A 


in no i m c 

19-03-1975 


FR 


2187457 


A 


18-01-1974 








DE 


2261154 


A 


20-12-1973 








ES 


410410 


A 


01-05-1976 








IT 


976048 


B 


20-08-1974 


JP 09177762 


A 


11-07-1997 


DE 


19645410 


A 


26-06-1997 








KR 


190601 


B 


01-06-1999 








US 


6038771 


A 


21-03-2000 


US 3740986 


A 


26-06-19/3 


DE 


1900642 


A 


13-08-1970 










ly 104bl 


A 


08-10-1970 








DE 


1916832 


A 


05-11-1970 








DE 


1916833 


A 


15-10-1970 








ES 


179768 


Y 


16-12-1973 








FR 


2027951 


A 


02-10-1970 








GB 


1263682 


A 


16-02-1972 








t IC 

US 


3594026 


A 


on r\ "7 i ati 

20-07-1971 


JP 06055237 


A 


01-03-1994 


DE 


4319076 


A 


09-12-1993 


JP 63072447 


A 


02-04-1988 


NONE 








EP 0775603 


A 


28-05-1997 


DE 


19543690 


A 


28-05-1997 








DE 


59606307 


D 


15-02-2001 








JP 


9175139 


A 


08-07-1997 








US 


5876148 


A 


02-03-1999 

















For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



